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AB Nucleic acid mols. and multimeric proteins capable of binding vascular 

endothelial growth factor (VEGF) . VEGF mini-traps are disclosed which are 
therapeutically useful for treating VEGF-associated conditions and diseases 
and are specifically designed for local administration to specific organs, 
tissues, and/or cells. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The angiogenic growth factor VEGF binds to the receptor tyrosine 

kinases Flt-1 and KDR/Plt- 

1. Immunoglobulin (ig) -like loop-2 of 

Flt-1 is involved in binding VEGF, but the contribution 
of other Flt-1 Ig- loops to VEGF binding 

remains unclear. We tested the ability of membrane -bound chimeras 
between the extracellular domain of Flt-1 

and the cell adhesion molecule embigin to bind VEGF. VEGF bound as well 
receptors containing Flt-1 loops 1-2 or 2-3 as it did 
to the entire Flt-1 extracellular domain. 
Chimeras containing only loop-2 of Flt-1 bound 

VEGF with 22 -fold lower affinity. We conclude that high-affinity VEGF 
binding requires ig-like loop-2 plus either loop-1 or loop-3. In 
addition, Flt-1 amino acid residues Arg-224 and 

Asp-231 were not essential for high-affinity binding of VEGF to 
membrane -bound Flt-1. (C) 1999 Academic Press. 
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AB The present invention is directed to novel chimeric VEGF 

receptor proteins comprising amino acid sequences derived from the 
vascular endothelial growth factor (VEGF) receptors flt- 
1 and KDR, including the murine homolog to the human 
KDR receptor FLK-1, wherein said 

chimeric VEGF receptor proteins bind to VEGF and antagonize the 

endothelial cell proliferative and angiogenic activity thereof. The 

present invention is also directed to nucleic acids and expression vectors 

encoding these chimeric VEGF receptor proteins, host cells 

harboring such expression vectors, pharmaceutical ly acceptable compns . 

comprising such proteins, methods of preparing such proteins and to methods 

utilizing such proteins for the treatment of conditions associated with 

undesired vascularization. Thus, the amino acid sequences of the 

extracellular ligand-binding region of flt-1 

, KDR, and FLT4 receptors were aligned and the 

boundaries of each of the seven ig-like domains were 

determined An flt-l/IgG (immunoadhesin) construct is then 

constructed and utilized as a template to systematically delete each of 

the 7 individual ig-like domains of the flt- 

1 extracellular ligand-binding region by employing the 

loop-out mutagenesis technique, while also* creating unique restriction 

sites at the boundaries to be used for inserting other ig-like 

domains obtained from other VEGF receptor ligand-binding 

regions. The Ig-like domain 2 of the 

flt-1 extracellular ligand-binding region is 

shown to be required for specific binding to the VEGF ligand but in 
insufficient by itself to allow binding; the ability to bind VEGF was 
completely restored when ig-like domains 1, 2, and 3 
were all 3 present in combination. Replacing the flt- 
1 ig-like domain 2 with the Ig-like 

domain 2 of the KDR receptor functions to establish the 

ability to specifically bind to the VEGF ligand, whereas the presence of 

FLT4 Ig-like domain 2 did not establish 

binding ability. Each of the other swap chimeras 

constructed behaved similar to the wild-type flt-1 , 

receptor. The f lt-1 (2) /FLT4 and the 

flt-l(l,2,3)/FLT4 chimeric receptors 

are able to bind and specifically respond to VEGF. 
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AB Vascular endothelial growth factor (VEGF) is an angiogenic inducer that 

mediates its effects through two high affinity receptor tyrosine kinases, 
Flt-1 and KDR . Flt-1 is 

required for endothelial cell morphogenesis whereas KDR is 
involved primarily in mitogenesis. Flt-1 has an 
alternative ligand, placenta growth factor (P1GF) . Both Fit- 
1 and KDR have seven immunoglobulin ( 
Ig)-like domains in the extracellular domain. 

The significance and function of these domains for ligand binding and 

receptor activation are unknown. Here we show that deletion of the second 

domain of Flt-1 completely abolishes the binding of 

VEGF. Introduction of the second domain of KDR into an 

Flt-1 mutant lacking the homologous domain restored VEGF 

binding. However, the ligand specificity was characteristic of the 

KDR receptor. We then created chimeric receptors where 

the first three or just the second ig-like domains of 

Flt-1 replaced the corresponding 

domains in Flt-4, a receptor that does not 

bind VEGF, and analyzed their ability to bind VEGF. Both swaps 
conferred upon Flt-4 the ability to bind VEGF with an 
affinity nearly identical to that of wild-type Flt-1. 
Furthermore, transfected cells expressing these chimeric 
Flt-4 receptors exhibited increased DNA synthesis in 
response to VEGF or P1GF. These results demonstrate that a single 
Ig-like domain is the major determinant for VEGF-P1GF 
interaction and that binding to this domain may initiate a 
signal transduction cascade. 



=> d his 

(FILE 'HOME' ENTERED AT 11:27:34 ON 20 NOV 2004) 

FILE 'MEDLINE, SCISEARCH, BIOSIS, CAPLUS 1 ENTERED AT 11:27:51 ON 20 NOV 
2004 



LI 


502778 


S 


IG OR IMMUNOGLOBULIN 


L2 


7424739 


S 


DOMAIN? OR REGION? OR PORTION? OR COMPONENT? 


L3 


5702 


S 


FLT1 OR (FLT(W)l) OR VEGFR1 OR (VEGFR(W)l) 


L4 


10476 


S 


FLK1 OR KDR OR VEGFR2 OR (FLK(W)l) OR (VEGFR(W)2) 


L5 


1625 


S 


FLT4 OR VEGFR3 OR (FLT(W)4) OR (VEGFR(W)3) 


L6 


1750740 


S 


SWAP? OR SWITCH? OR REPLAC? OR FUSION? OR CHIMERA? OR CHIMERI 


L7 


50046 


S 


L1(S)L2 


L8 


3683 


S 


L3 (P) (L4 OR L5) 


L9 


7551 


S 


L7(P)L6 


L10 


7 


s 


L7 AND L8 AND L9 



LI 1 4~ DU P~REM~ BT 0~ ("3 ~DU F Lrr CAT E 3 — R EMG VE D) 



Page 4 



